Introduction
Anorectal malformations (ARMs) remain one of the most common gastrointestinal abnormalities of neonates. The infant requires a multitude of surgical procedures within a multidisciplinary team approach at a very early age, which has a large impact on the lives of these patients and their parents.
The current worldwide prevalence for ARM is quoted as 1:5,000 live births in most textbooks. 1, 2 There is, however, significant geographical variation ranging from 1 in 1,500 to 1 in 10,000 live births. [1] [2] [3] [4] [5] In addition, there are also interregister variations between different countries, as well as fluctuations between the specific years studied.
3-5
These six municipal districts form the basis of the referral platform to the two academic tertiary medical centers that manage pediatric surgical conditions as stipulated by the provisional health guidelines. The two academic tertiary medical centers, namely, the Red Cross War Memorial Children's Hospital (RCWMCH) and Tygerberg Children's Hospital (TCH) are affiliated to the University of Cape Town and the University of Stellenbosch, respectively. The RSA health care system also has insurance-based private health care facilities which treat pediatric surgical patients. Currently, an estimated 29% of South Africans are treated in private health care facilities. 6 Theron and Loveland conducted a retrospective study in 2014 in which the birth prevalence of ARM for the referral area of the Witwatersrand University was elucidated. 7 This study reported an increased trend in the birth prevalence of ARMs from January 2005 till December 2010 for two municipal districts in this region. In addition, this article reported the current birth prevalence rate for ARM to be 1 in 3,989 live births for this referral area. Due to the geographical and ethnical diversity within the various populations of RSA, the authors suggested the need for further studies within the other provinces so that collectively any regional or national changes in the birth prevalence of ARM could assist in identifying possible epidemiological trends. the RCWMCH and TCH. The predominant private pediatric surgery practice in Cape Town was approached to access their data capturing systems to collect the pertinent retrospective data, representing the private health sector component of ARM management. The main points of data collected included the year the patient were born in, the municipal district from which they were referred, the hospital at which they were managed, birth weight, gender, gestational age, any family history of ARM, type of ARM, any other congenital abnormality, and delayed diagnosis of ARM. Any patient who was referred from outside the WCP was excluded from the study. Inaccurate, inconsistent, and unreliable classification by the booking clerks unfortunately forced exclusion of data on ethnical background and population race classification.
The number of live births for a specific municipal district was obtained from the National Department of Health and was calculated using the "District Health Information System." These are based on midyear population estimates which are issued annually by Statistics South Africa. Statistics South Africa is a governmental organization responsible for the collection, production, and dissemination of official population statistics, as well as conducting of the official national census of the population.
8 If the neonate was allowed to feed after examination by medical personnel, the infant was classified as having a delayed diagnosis of ARM. The 2 test
for trend was used for statistical analysis.
Results
A total of 209 patients were treated for ARM in the WCP over an 8-year period from 2005 to 2012 (►Table 1). RCWMCH treated 113 (52.8%) of these patients. TCH and the private sector treated 80 (38.2%) and 16 (7.5%) patients, respectively. There were two patients who were treated both in the public and private health sectors. These two patients were only included in the RCWMCH numbers. The total number of births increased from 97,832 to 105,874 per year for the WCP. The City of Cape Town municipality had the most infants born with ARMs over this 8-year period, with a total of 145 patients managed for this condition. The Central Karoo municipality documented one neonate born with an ARM (in 2007) but also had the least number of births over the 8-year period studied (reported at 9,447). The live birth prevalence of ARM for the WCP in 2012 was calculated to be 1:5,572 live births (1.79/10,000 live births). There was no statistically significant change in the prevalence of ARM within neither for the different municipal districts nor for the WCP as a whole over the 8-year period ( 2 for trend,
The West Coast municipality district had the highest average birth prevalence rate for ARM at 1:3,063 live births (3.26/10,000 live births) (►Table 2).
There was a male predominance of 1.6:1 in the presentation of ARMs. Three of the neonates had ambiguous genitalia. The mean gestational age was 37 weeks. The lowest birth weight was 900 g, the highest birth weight 4,530 g with the mean birth weight of 2,722 g. No siblings or any other family members were found to have any ARMs in this cohort of patients. The most common ARM in the male patient population was the perineal fistula (15.4%) followed by the bulbar fistula (14.5%). In female patients, the most common ARM was the vestibular anus (19.2%). There was however a high percentage of malformations which were not accurately classified in the patient records (20%).
One-third (31.6%) of the patients had no other associated congenital malformations, while 21.7% had multiple congenital abnormalities, with cardiac and renal abnormalities being the most common. Fifteen percent of the cases had ambiguous records for inclusion/exclusion of coexisting congenital abnormalities, and thus could not be included. Two patients presented with concurrent oesophageal atresia (►Table 3).
There was an initial diagnosis delay in 26% of patients born with ARM. The two most frequent malformations which were initially missed were the male perineal fistula (an initial delayed diagnosis in 15 out of 18 cases or 83%) and the female vestibular fistula (a delay in diagnosis in 15 out of 26 cases or 57%). Patients presenting with isolated ARMs in the absence of other congenital abnormalities had a higher incidence of a delayed diagnosis (31%). The longest delay in diagnosis was in a male infant with a perineal fistula at 1 year of age (►Table 4).
Discussion
The prevalence of ARM for the referral area for the Pediatric Surgical Department of the University of Witwatersrand (South Africa) has been reported at 1:3,989 live births (2.5/ 10,000 live births) at the end of 2010. 7 In addition, the authors reported an increased overall birth prevalence of ARM in this area between January 2005 and December 2010. ARMs are one of the most common gastrointestinal malformations of the intestinal tract worldwide, with extensive socioeconomic ramifications to the patient, family, and health care systems particularly in third world settings. An increased prevalence and the large regional differences in ARMs is thus significant in warranting epidemiological studies to elucidate predisposing and preventable factors, as well as in governance policies for strategies to manage these skill-intensive patients. The populous of the inland Witwatersrand referral area contrasts sharply with that of the coastal WCP of South Africa. The differences are not merely geographical, but encompass different genetic and ethnical predominance which accompany distinct cultural, religious, and dietary practices. This population has heritage from Europe, Asia, and Africa with differences between the admixtures of the various ancestries within subpopulations. 9 The Cape Colored population, for Town  22  22  16  14  17  21  21  12 Birth
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instance, is derived from minimally five parental origins, including Bantu, European, Indian, and Southeast Asian links, with very strong Khoisan contribution as determined by mitochondrial DNA.
10
As mentioned, the WCP has six municipal districts, namely, (1) City of Cape Town metropolitan, (2) Cape Winelands, (3) Central Karoo, (4) Eden, (5) Overberg, and (6) West Coast municipal district. The City of Cape Town metropolitan district is situated in the southern peninsula of the WCP. It has a coastline of 294 km. The City of Cape Town is South Africa's second largest economic center and second most populous city after Johannesburg. The Cape Winelands district has rural and small town subregions, but with a relatively high and diverse level of development. The mountain ranges provide ideal microclimates. The Central Karoo district is a semidesert natural region with most of the population being colored living in the rural towns with large surrounding farms; where keeping livestock, especially sheep, is the main agricultural activity. The Eden district has a diverse natural resource base. The Overberg district has the second smallest population with the majority, as with the other municipal districts, being colored. The West Coast district lies along the Atlantic coast, extending approximately 350 km from north to south, bordered by the Cederberg mountains in the east.
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The current study aimed to determine the ARM prevalence and subtype occurrence within the WCP. The referral centers comprised two academic tertiary hospitals, namely, RCWMCH and TCH which are affiliated to two different academic universities. Statistics from the private medical sector of the referral area were also included. Patients referred from different regions were excluded from data analysis. Results revealed that the prevalence of ARM in the WCP was 1:5,572 live births (1.79/10,000 live births) at the end of 2012. There was a male predominance of 1.6:1 of ARM, with the most common presentations identified as perineal fistulas in males and vestibular fistulas in females. There was no statistically significant increase in ARM prevalence over the 8-year study period. The large regional differences in the prevalence of ARM cannot yet be explained, but with ongoing epidemiological studies hopefully that data can be inferred for the WCP. The most common associated congenital abnormalities as expected involved the renal and cardiac systems.
Although data from this study is in keeping with various other studies on ARM prevalence globally, 3, 4, 12 it differs from statistics published for the Witwatersrand district. 7 The
Witwatersrand referral district reported much higher birth prevalence rates of 1:3,989 (2.5 per 10,000 live births) for ARMs, with a noteworthy increase in birth prevalence of ARMs over a5-year period. 7 Extensive extrapolation from these data was limited mainly due to a poor hospital record keeping systems. These caveats were partially circumvented in the current study, as the RCWMCH and private sector hospitals have a modernized central computerized database. The TCH's record keeping system is in process of becoming computerized, and thus, for this study period, admission and theater registries were used. Despite the more advanced record keeping system, medical notes were not sufficiently comprehensive allowing 20% of the ARM type to remain Total 100
unidentified. In addition, ethnicity categories were not reliably completed with any comprehensive histories documented. This could have attributed to the absence of familial ARM and skewing the results, and an inability to identify ethnical predisposition. As with any rural primary health care, a certain number of neonates pass away before they are referred and arrive at a tertiary health care center. Postmortems are not standard practice in "natural cause of deaths" and thus, an accurate diagnosis is never made. Therefore, the true incidence of any indistinct congenital abnormalities, for example, cardiac defects, renal, esophageal atresia is not truly known and might be a reason why the prevalence of ARM and associated abnormalities in the rural municipal districts is low.
Other reasons for skewed results have been discuss in the Witwatersrand study and can also be inferred for this WCP study.
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With 1,530 persons/km 2 , the City of Cape Town municipality has 64% of the province's population and thus the highest population density. 13 Therefore, it is in keeping that the majority of the ARM cases were diagnosed in the City of Cape Town, with 145 cases presenting over the 8-year period. The provincial average tends to mirror that of this municipality. The Western Cape metropolis has fairly good access to primary and secondary health care facilities, and has reliable and effective patient referral and transport infrastructure. Ideally, the full-term newborn should be examined at least two to three times between birth and discharge that being immediately after birth in the delivery room, in the nursery within 12 hours, and at discharge from the hospital. Particular attention should be given to a thorough examination of the perineum. The patency of the anus must be ensured in every neonate even if meconium has been passed.
14 The definition for delayed ARM diagnosis differs between studies, ranging from 24 to 48 hours of life. 15 Eltayeb (2010) even suggested using 3 months of age as a delayed ARM diagnosis for females within the old classification of low lesions. 15 In this study, a "delayed" diagnosis was defined as neonates who had been examined by a medical personal member and were subsequently allowed to feed, irrespective of postpartum timing. This study reported an incidence of 26% delayed ARM diagnosis, which was in keeping with the 21 to 53% published in various internationally published studies.
15-20
As was reported by Turowski et al, the most commonly delayed diagnosed ARM lesion was the male perineal fistula and the vestibular fistula in females. 17 We also found that patients with no other congenital abnormalities were more likely to have their diagnosis delayed (31% of patients with ARM).The contributing factors for delayed presentation include initial missed diagnosis by a medical practitioner, incorrect advice given to parents, inadequate treatment offered for symptoms, together with sociodemographic factors including maternal age younger than 30 years and a lower educational level. 15, 19 It was interesting to note the possible correlation of increased missed ARMs with the discontinuation of routine rectal temperature readings.
16,20
The time frame for this study's defined delayed diagnosis may be considered very short, but with most delays in diagnosing ARM resulting in significant morbidity and mortality, it is imperative that the diagnosis is made as early as possible. Having a delayed diagnosis results in prolonged inpatient care, impedes optimal surgical management with unnecessary surgical procedures such as the formation of a colostomy. Chronic constipation, mega rectum, failure to thrive, and recurrent urinary tract infections have all been attributed to subsequent morbidities of a delayed ARM 
Conclusion
Research into ARMs is ongoing worldwide. There is still a current lack of data regarding the birth prevalence of ARM in South Africa. The current study reported a decreased prevalence of ARMs diagnosed in the WCP when compared with that in the Witwatersrand referral areas as reported in a previous publication. As these communities differ substantially in both heritance and lifestyle signatures, these data highlight the need for further studies to determine any epidemiological trends which may be utilized in the screening, detection, or the prevention of this condition, as well as health ministry resource distribution planning. In addition, evidenced of a high number of late ARM diagnoses emphasizes the need and importance of a complete and proper newborn examination. Current neonatal screening and examination guidelines and/or enforcement appear to be insufficient to ensure prompt diagnosis of ARM.
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